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FIG. 1: (in color) Spectrum of charged current νµ events at a 12 km off-axis location at 810 km on the

NuMI beam-line. The spectrum is normalized per GeV per MW × 107sec protons of 120 GeV. The low

energy (LE) setting of the NuMI beam-line is used for this plot. Overlayed is the probability of νµ → νe

conversion for sin2 2θ13 = 0.04 with rest of the oscillation parameters as described in the text. The left plot

is for regular mass ordering and right hand side is for reversed mass ordering. Figure includes no detector

effects such as efficiencies, resolution, or backgrounds.

highest, 120 GeV, proton energy. For the FNAL-to-DUSEL option, there could be significant
advantage at running with lower proton energy. This will reduce the long high energy tail
> 5GeV of the neutrino spectrum. This tail is outside the interesting oscillation region and
may contribute increased background in the form of neutral current events that reconstruct
to have lower neutrino energy. The event rates given in table III for WBLE assume running
with 1 MW of power at 60 GeV. In the following we will comment on how 1 MW power can
be obtain while maintaining the a flux with low high energy neutrino tail. The easiest way,
of course, is by having a small off-axis angle. The flux that could be obtained with a 0.5o

off-axis angle to DUSEL at 1300 km is shown in Figure 6.

We will now explore the above observations in further detail including the feasibility of beams
and detectors, current best knowledge on the performance of detectors, and requirements for other
physics related applications of these very large detector facilities.
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